Introduction
============

The number of students from non-German origins has been risen continuously in the last years. 20 years ago only 35.000 foreign students had decided to study in Germany. However, 10 years back this number had already doubled with 70.000 non-German elementary students and by 2011 it reached the peak with more than 88.000 foreign students \[[@R1]\]. While some of these non-German students had been living in Germany as well as had been visiting a German school a majority of 79% came to Germany for their studies for the first time \[[@R1]\]. Within the discipline of medicine the percentage of students from non-German origins is relatively constant with ca. 15% in the past five years; i.e. more than 2.000 students with a migration background start studying medicine at a German university every year \[[@R1]\]. These figures show clearly that there is a need for paying attention to the group of students with migration backgrounds with respect to social integration as well as performance requirements; simultaneously research activities in this range of topics are still insufficient -- especially in the German-speaking world \[[@R2]\], \[[@R3]\], \[[@R4]\], \[[@R5]\].

International studies from European countries show that medical students with a migration background are already disadvantaged compared to those students without such a background within the application process to their studies \[[@R6]\], \[[@R7]\], \[[@R8]\], \[[@R9]\]. In the course of their studies foreign medical students report more often personal distress, a reduced health-related quality of life \[[@R3]\], \[[@R10]\], insufficient support \[[@R3]\], \[[@R6]\] as well as the lack of social contacts \[[@R3]\], \[[@R11]\] and they show higher neuroticism-scores in inquiries of personality diagnostics \[[@R12]\]. These loading factors are possibly accountable for higher drop-out rates of foreign students compared to their fellow students without migration backgrounds \[[@R5]\], \[[@R11]\]. And in the case they do complete their studies this takes place after a significantly higher number of semesters \[[@R13]\].

With respect to longer duration of studies and higher drop-out rates of foreign students the university test performances seem to matter especially. Both under the aspect of a potentially personal stressor and under the viewpoint of an obstacle that is harder to overcome for students with migration backgrounds \[[@R14]\], \[[@R15]\] it can be assumed that examinations are a major loading factor for foreign students. International studies from Europe and Australia showed that foreign students obtained worse results than their fellow students without a migration background -- in written, oral and practically examinations \[[@R14]\], \[[@R16]\], \[[@R17]\], \[[@R18]\], \[[@R19]\], \[[@R20]\], \[[@R21]\], \[[@R22]\]. It could be shown in a German survey that medical students that rated themselves as non-native speakers were assessed equally like native speakers in an OSCE by doctors and fellow students, but much worse by simulation patients \[[@R23]\]. However, to our knowledge no other German surveys exist that compare written or oral test performances of German and foreign students in the preclinical study-term.

Aim of the current study was it to compare the performance of German, EU- and non-EU-medical students both in written exams (tests at the end of the second, third and fourth semester) and in the oral state examination. We assumed that both students with (i) EU- and (ii) without EU-background would perform worse in written as well as oral exams than German students, that (iii) this performance would be worse in non-European students than in European, that (iv) European as well as (v) non-European students would pass the oral state examination later (higher semester) than German students and that students (vi) without EU-background would pass the oral state examination later than students with an EU-background.

Method
======

Study design
------------

The current study is a retrospective analysis of medical students' test performances within the preclinical studying-term at the Medical Faculty of Heidelberg. Both marks of tests written at the end of the second, third and fourth semester ("integrated exams") of the year 2012 and the marks of the oral state examination for the period 2009 to 2012 fed into the analysis. Obtained data were put in connection with information about students' origin (migration background, differentiated by EU- and non-EU-states) as well as the current semester.

### Sample description

#### Sample of the written exams in the preclinical studying-term

Data of test performances in the written exams at the end of the second, third and fourth semester were provided by the Deanery of Student Affairs at the Medical Faculty Heidelberg for the year 2012. Only data of such students that took part in the tests for the first time were fed into the analysis; participants in repeat tests in case of not passing the first one were not considered.

#### Sample of the oral exam within the frame of the first state examination

Data of test performances in the oral state examination were provided by the Deanery of Student Affairs at the Medical Faculty Heidelberg for those students that had absolved the state examination in the period 2009 to 2012. Only the data of such students fed into the analysis that took part in the exam for the first time; participants in repeat exams were not considered.

### Determination of the cultural background within the samples

There existed two pieces of information concerning the origin of the students that written and oral exam performances were compared with each other: their nation statehood and their place of birth. If one of these two variables was non-German further differentiations in EU- as well as non-EU-countries were carried out. Further, the following countries of origin were put in the category "German": Austria, the German part of Switzerland, Liechtenstein and Luxembourg because all of these states are at least partly German-speaking. So there are no bigger difficulties in adapting of these students to be assumed. Thus, on basis of the described methodological undertaking the following categories were formed: students with a (i) German-speaking origin, students with an (ii) EU- as well as a (iii) non-EU-migration background.

### Conception of the written exams at the end of the semesters

The exams at the end of second, third and fourth semester were multiple-choice-tests. Each test consisted out of 90 questions in question-type A \[[@R24]\]. Students had a maximum of 135 minutes for answering the questions. Between the different involved disciplines distribution of the number of questions was as follows:

second semester: 40 questions anatomy, 30 questions biology, 5 questions microbiology, 15 questions physiologythird semester: 25 questions anatomy, 30 questions biology, 35 questions physiologyfourth semester: 30 questions anatomy, 30 questions biology, 30 questions physiology

In each test a maximum of 90 points could be reached which were transformed in marks (1="excellent" to 5="failed") in line with a given ratio.

### Framework conditions of the oral exam within the first state examination

In accordance with the German medical licensure act (Approbationsordnung) (§§ 22, 24 ÄAppO) \[[@R25]\] the oral-practical exams of the first state examination took place with up to four simultaneously tested students and lasted between 45 and 60 minutes each testee. Three examiners -- one each of the disciplines anatomy, physiology and biology -- asked students questions rotationally. Additional to answering the questions students were asked to perform practical exercises and demonstrations on anatomical preparations as well as the microscope. Examiners agreed upon each student's mark (1="excellent" to 5="failed"; exam counts as passed if testee achieves at least a 4="adequate") subsequent to the exam and made their decision with the majority of votes. Only full marks could be given; in case of a voting tie chairman's vote tipped the balance.

### Statistical analysis

Analysis of date was carried out with the "Statistical Package for the Social Sciences"(SPSS) for Windows in the version 20. Kolmogorov-Smirnov-test was applied to check data's probability distribution. Both for written tests' data as well as oral state examination's data the critical value for normal distribution p\<.05 was reached which means that you cannot assume a normal distribution of the marks which lead to the use of nonparametric tests. To compare the different groups with one another (German vs. EU, German vs. non-EU and EU vs. non-EU) regarding the achieved performances in the written tests or the oral state examination Mann-Whitney-U-tests were used; for each sample three comparisons were made. Also for the comparison of the absolved semesters at the time of the oral stat examination Mann-Whitney-U-tests were calculated for the differences of the groups with one another (German vs. EU, German vs. non-EU and EU vs. non-EU); also in this case three comparisons in total. The reliabilities of the written exams were given with Cronbach's Alpha.

Results
=======

Sample description
------------------

### Sample of the written exams in the preclinical studying-term

For the written exams all data for students' test performance were available. The subsequent sections outline the samples of the second, third and fourth semester which were included in the calculations (see also Table 1 [(Tab. 1)](#T1){ref-type="fig"}):

Second semester: the initial sample consisted out of 276 medical students. 234 of them were German-speaking, 13 had an EU- and 29 a non-EU-migration background.Third semester: 292 medical students took part in the written exam. 245 of them were German-speaking, 18 came from EU- and 29 from non-EU-countries.Fourth semester: There were 285 medical students taking part in the written exam at the end of the fourth semester; 238 were German-speaking, 17 had an EU- and 30 a non-EU-migration background.

In one case nation statehood as well as place of birth was non-German, however, nation statehood concerning an EU- (Belgian) and place of birth concerning a non-EU-country (born in Moscow). This case was categorised by nation statehood and therefore counted into the EU-category.

#### Sample of the oral exam within the frame of the first state examination

The initial sample consisted out of 1140 medical students of the University of Heidelberg. Three examinees had to be excluded from the study because for unknown reasons there were no data concerning their achieved marks available. 969 of the remaining 1137 students were German-speaking. 45 had an EU- and 103 had a non-EU migration background (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}).

There was the (same) case within the oral state examination that one student was Belgian (EU) citizen, however, was born in Moscow (non-EU). Also in this case he was counted into the EU-category.

### Performance differences between German and international students

In this section results are presented to the hypotheses outlined above.

#### Examination performances in the written tests at the end of semesters in the preclinical studying-term

To calculate the examination performance in written test at the end of second semester Mann-Whitney-U-tests were used. The comparison between German students and students with a non-EU migration background showed a significant effect (*U*=2585.500: *p*\<.05); German students were significantly better than their non-European fellow students (see Table 2 [(Tab. 2)](#T2){ref-type="fig"} and Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

Also the Mann-Whitney-U-test for the results of written tests in the third semester showed a significant effect for the comparison of the achieved marks between German and non-European students (*U*=2333.500; *p*\<.01); again German students were significantly better. The comparison of the marks of European and non-European students showed a significant result, too (*U*=165.000; *p*\<.05); students with an EU- migration background showed significantly better results than students with a non-EU-background (see Table 2 [(Tab. 2)](#T2){ref-type="fig"} and Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

Also for the written test at the end of the fourth semester Mann-Whitney-U-test showed a significant result concerning the comparison of achieved marks between German and non-European students (*U*=2676.000; *p*\<.05); German students showed significantly better results than their non-European fellow students. The comparison between students with an EU- and students with a non-EU migration background was significant, too (*U*=166.500; *p*\<.05); European students achieved significantly better marks than non-European students (see Table 2 [(Tab. 2)](#T2){ref-type="fig"} and Figure 1 [(Fig. 1)](#F1){ref-type="fig"}).

#### Examination performance in the oral exam of the first state examination

The Mann-Whitney-U-test for the shown performance in the oral exam of the first state examination showed a significant result for the comparison of German students and students with a non-EU-migration background (*U*=36133.500; *p*\<.001); German students achieved significantly better marks than their non-European fellow students (see Table 3 [(Tab. 3)](#T3){ref-type="fig"} and Figure 2 [(Fig. 2)](#F2){ref-type="fig"}). Also at date of examination German students were in a significantly lower semester than non-European students (*U*=44762.500; *p*\<.01; see Table 3 [(Tab. 3)](#T3){ref-type="fig"} and Figure 3 [(Fig. 3)](#F3){ref-type="fig"}).

### Reliabilities of the written tests

In the following reliabilities of the written tests of the year 2012 are given:

second semester: α=.91third semester: α=.90fourth semester: α=.92

Discussion
==========

The current study is -- according to the authors -- the first survey that analyses examination performances of German and non-German medical students in written tests within the preclinical studying-term as well as in the oral exam of the first state examination. In all written tests as well as in the oral exam the group of German students showed significantly better results than the group of students with a non-EU-migration background. Furthermore, in the written tests at the end of third and fourth semester the performance of students with an EU-background was significantly better than the one of their non-European fellow students. Besides it turned out that German-speaking students absolved the oral state examination to a significantly earlier time in studies than students with a non-European background. Limitations lie in the fact that the study is retrospective and explorative. Therefore it may demonstrate relevant differences between German and non-German students regarding their exam performances in terms of a "justification study"\[[@R26]\], however, with respect to potential backgrounds for the detected discrepancies it cannot take a final position in terms of a "clarification study" \[[@R26]\].

The current study demonstrates impressively that non-German medical students coming from countries outside the European Union score significantly worse than their German fellow students both in written tests at the end of second, third and fourth semester and the oral state examination. These non-EU-students also absolve the state examination significantly later than German students. In the third and fourth semester non-European students not only show significantly worse exam performances than their German, but also than their European fellow students which could speak for a better adaptation of students with an EU-background to the new situation in Germany. The group of non-European students -- with a worse test performance and a longer duration of study -- has to be seen as highly relevant risk group among non-German students.

In view of the fact of several international surveys that came to similar conclusions \[[@R14]\], \[[@R17]\], \[[@R18]\], \[[@R22]\] these results are hardly surprising on the one hand. On the other hand the present paper is the first survey of this kind for the German-speaking area. How important it is to undertake studies in your own personal and cultural spheres becomes clear if you look at surveys from the USA \[[@R11]\], \[[@R13]\], \[[@R15]\], \[[@R27]\]. Even these studies show obvious test performance differences -- e.g. high school average marks or medical admission tests -- between medical students of different origins. In these surveys there is made a distinction between US-American and international medical students. However, the international students frequently also have graduated from American schools and only belong to an ethnic minority living in the USA. Classical immigration countries like the USA or Australia have a completely different structure of society than e.g. former colonial states like Great Britain or France. And in a country like Germany again we find absolutely different structures. Reasons for the found performance distinctions could be due to linguistic differences to a large extent \[[@R22]\]. The German written tests may solely be multiple-choice-tests in which the right answer has to be detected passively only \[[@R23]\] but it can be expected that replying to many questions in a short time a native speaker is clearly superior to a non-native speaker because he can capture and understand the content of a question quicker and therefore has more time for answering it. Furthermore ambiguities of the designed questions can cause obvious confusion in non-native speakers.

While European students show only minor (non-significant) differences to their German fellow students, non-European students have obvious, significant deficits. European students' less clearly decrease in exam performance could be due to the fact that a majority of medical terminology has Latin or Greek origins. Students that mother tongue is closer to these geolinguistic origins could show less difficulties when dealing with language based tasks. E.g. students that have learnt Latin at school perform better than students that do not have had the same experience. And students with a European mother tongue perform better than those with a non-European \[[@R28]\]. Another consideration concerning non-European students' worse exam performance could be that these are confronted with a bigger cultural adaptation than European students. It can be expected that initial psychosocial disorientation with maybe even related health problems increase in people with migration backgrounds the bigger cultural differences are between home country and chosen centre of life \[[@R29]\]. This effect could come into play in our study, too, and lead to non-European students' worse exam performance. Another possibility to interpret the differing performances lies in a closer inspection of the admission procedures of German Medical Faculties for study places. While non-German EU-citizens are equivalent to German citizens concerning the allocation of study spots, i.e. they have to recommend themselves via excellent school achievements, situation for non-EU-citizens is different: For them admission for studying medicine is quoted on 5% through Stiftung für Hochschulzulassung (SfH; foundation for the allocation of study places) which means that 5% of all places for studying medicine in Germany are given to students from non-EU-countries after assessment and language tests \[<http://www.hochschulstart.de/fileadmin/downloads/Gesetze/G03.pdf>\]. Because of these differing studying admissions it cannot be ruled out that European and non-European candidates could differ with regard to their performance levels.

With reference to the oral state examination it can also be assumed that a native speaker has advantage over a student having learnt German as a foreign language. So it is easier for him to express his thoughts fluently which might result in a better mark. This assumption is supported by a study of Wass and colleagues \[[@R16]\] that could show by the example of clinical-practical exams (OSCE; objective structured clinical examination \[[@R30]\]) that students from ethnic minorities performed significantly worse than students without migration background. If it can be observed that examiners not only assess examinees' competence but also their performance this is labelled as examiner-bias \[[@R20]\]. While such a tendency seems to be understandable on the one hand because it is hard to distinguish between linguistic performance and objective level, some authors go as far to name this discrimination \[[@R31]\]. The later time at which non-German students absolve their first state examination perhaps can be explained by the earlier worse exam performances. These lead to increased repetitions of exams and tests which can cause the application's postponement of the state examination. Furthermore, in many cases the financial situation of foreign students is precarious so that they have to work parallel to their studies to earn their living. However, this causes less time for studying which results in a longer duration of study \[[@R32]\].

Taking into account non-European students' significantly worse exam performance in written tests the question arises whether to extend handling time for answering the multiple-choice-questions for this specific group which is already discussed at some locations. At the same time this idea causes serious difficulties in respect of an equal treatment approach for all students, particularly concerning the question who should profit from such reliefs and who not. In any case it would be interesting to discover whether non-native speakers really could benefit from such an action. Regarding the oral state examination foreign students might benefit from specific exam training courses like they are offered in the practical year \[[@R33]\]. A current survey of all Medical Faculties in Germany showed that just about half of the locations offer specific tutorials for foreign students -- like at the Medical Faculty of Heidelberg in the winter semester 2013/2014 the **Hei**delberg's **T**utorial for **i**nternational **Med**ical students (HeiTiMed) should be achieved. In these tutorials learning contents are repeated or exams are prepared. Both foreign students and stuff at deaneries of student affairs experience them as helpful and beneficial (unpublished data).

Limitations of the current study lie in the fact that it is a retrospective, explorative analysis which can only support speculations about causal links and backgrounds of the results in terms of a "clarification study" \[[@R26]\]. However, the study shows the need for further studies that investigate reasons behind the clear performance differences. Another limiting aspect is that students' migration background could be detected only out of the parameters "nationality" and "place of birth". This approach can cause incorrect assessments concerning the actual migration background. Therefore it would be desirable to provide further prospective studies investigating exam performance of German and non-German students that are able to give a more detailed differentiation concerning the various countries of origin. While written tests' reliabilities showed excellent values another critical note is that there are no quality criteria for the oral state examination. However, a low reliability is to be expected because it is known from the bibliography that oral examinations that are often held without a definition of aims and expectations show much worse reliability scores than written exams \[[@R34]\]. An analysis of written state examinations could not be implemented due to the regulations of the state examination board. Another limitation to be named is the fact that due to multiple testing within the same sample (German vs. EU, German vs. non-EU and EU vs. non-EU) the likelihood to gain a significant result even under coincidence is increased. A Bonferroni correction of the significance level was not realised.

In summary, it can be said that foreign students with a non-EU migration background show worse results than their German fellow students and absolve the first state examination later. Further research efforts should address the backgrounds of these differences.
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